After processing of cotton seed oil (CSO) the activated bleaching clay (ABC) is converted to low valued waste bleaching clay hexane is transesterified at optimized conditions to mono alkyl esters (CSOR-FAME). The reaction was optimised by performing series of experiments to observe molar conc., of methanol-oil (3-18:1), catalysts; NaOH, NaOCH3, KOH, KOCH3 -oil (0.25-1.5), temperature (20-80°C), reflux time (120 min) and mixing intensity (200-650 rpm). The maximum yield of biodiesel (98.5 %) has been found out by NaOCH3 (1.00 %) as catalyst, methanol-oil (6:1) at temperature (65°C) and stirring intensity (650 rpm). The properties of CSOR-FAME (biodiesel) are also under limits as per standards; ASTM 6751, EN 14214 and WBC/ CSOR-FAME appear to be an acceptable feedstock for fatty acids/biodiesel production as renewable fuel.
Introduction :
The utilization of waste materials and byproducts is very important to fulfill demands of quality products and to substitute depleting resources of the world. The hydrocarbons of fossils being conventional source of fuels are continuously decreasing; the fluctuating mineral oil prices and environmental impacts have intensified the search for alternate fuels. Biodiesel is defined as the mono-alkyl esters of vegetable oils or animal fats [1] , biofuels has attracted a great deal of interest during the past decade as a renewable, biodegradable, non-toxic and eco-friendly clean fuel.
Biodiesel is found to be the best substitute of petro-diesel fuel not only for its comparable calorific value but also for its several other advantages such as biodegradability, low toxic emission, higher flash point, excellent lubricity, carbon neutral, & environmentally acceptance fuel [2] . The oils/fats are found to be the best candidates as an alternate and ecofriendly energy source. Oils/fats are not only used for edible purposes but varieties of industrial products are also developed from this commodity. However, the use of edible sources comes under heavy criticism since fuel-for food concept, which is regarded as an unethical by many quarters. Alternatively, the use of waste edible oil could be a better solution as it is available in abundant [3] Triglyceride for biodiesel production comes from various sources; edible oil, inedible oil, waste/used oils, animal fats [4] and also from microorganisms [5] .
The waste bleaching clay (WBC) is used for oil processing is being identified for ecofriendly and renewable fuel; it is an important byproduct of oil processing industries.
The consumption of edible oils/fats only in
Pakistan is 2500 mmt, about 565 mmt or 23 % of oils/ fats requirements is met through oil seed cultivation and animal resources [6] . The cotton is a major crop of the country, cottonseed is the by product and cottonseed oil (CSO) is extracted from the seeds of the cotton plant after the removal of cotton lint. The country contributes about 10 % of the total CSO produced all over the world [7] . Cotton (Gossypium hirsutum L.), belonging to the Malvaceae family is an important crop that yields the natural fibre used by the textile industry. It is one of the second best potential sources for plant proteins after soybean and ninth best oil-producing crop [8] . The locally available bleaching clay is frequently used to process cotton seed oil to meet the standards for edible usage. The activated bleaching clay (ABC) is used to remove colouring matters, soap, gums, metals (iron, nickel), oxidized compounds and polymers. This substance consists primarily of hydrated aluminium silicate, reports indicated that bleaching clays retains 20-40 % of oil/fat and importantly, the adsorbed oil represents the major part of bleaching cost as reported by Ong [9] . After processing of CSO, large quantities of bleaching clays are disposed off in landfills, causes pollution hazard and the retained organics are wasted.
The direct use of oils/fats as fuel is also limited due to two main reasons; high viscosity and low volatility [2] . Therefore, oils/fats are chemically reacted with alcohols (transesterification reaction) to produce fatty acid alkyl esters/biodiesel [11] . The resulting product not only contains alkyl esters but also unreacted starting material, residual alcohol and residual catalyst [2] . The optimization of transesterification reaction depends upon; catalyst type & concentration, methanol-oil molar ratio, reaction temperature, reaction time, stirring intensity, FFA (free fatty acid value) and moisture contents in oils and fats [12] . Mostly, transesterification is being carried out by alkaline catalysts in homogeneous phase i.e., NaOH, KOH, NaOCH 3 and KOCH 3 [13] [14] . The transesterification is also reported by enzymatic esterification of CSO [15] . However, no work has been carried out to study the base catalyzed transesterification of waste cotton seed oil from processed BC. Keeping in view, the consumption of fixed oils/fatty acids for production of edible oils, oleochemicals and allied products, the thorough investigation regarding base catalysed transesterification of cottonseed oil recovered (CSOR) from WBC has been carried out. The work includes the reaction parametric studies and produced fatty acids methyl esters (FAME) "biodiesel" (CSOR-FAME)
properties. [18] .
Material and Methods

Materials
Evaluation of ABC
The analysis of ABC ie; compositional analysis, bleachability, moisture contents, oil filtration rate, oil retention and bulk density was carried out by standard methods [19] .
Extraction of Oil from WBC & Evaluation of CSOR
The lipids were extracted through cyclic solvent After consistent intervals 2 mL of sample was withdrawn for chromatographic analysis. All the experiments were conducted for maximum of 120 min in order to ensure the complete esterification of CSOR into methyl esters CSOR-FAME.
Chromatographic Analysis
The chromatographic techniques; gas chromatography (GC) and TLC were frequently used for the analysis of CSOR-FAME. The GC details & conditions -FAME (%) = FAME (g)/CSOR (g) × 100
Analysis of Biodiesel data are reported as mean ± standard deviation (SD).
Results and Discussion
The indigenous BC belonging to Azad Table- 
Physical Analysis
Sieve Accordingly, a mixing rate of 650 rpm afforded the optimum conversion of CSOR to CSOR-FAME (98.5%). The different stirring rates concluded that elevated speeds promoted the homogenization of reactants, leading to higher methyl ester yields. This is in accordance with earlier studies [34] .
Quality of CSOR-FAME (Biodiesel)
The nature of fatty acids plays an important role on the qualities of biodiesel, the fatty acids were analyzed by GC. The major fatty acid is linoleic acid (53.8 %), followed by oleic acid (20.6 %) while palmitic acid (19.5 %) is the predominant saturated acid as shown under Table- 
